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Abstract

Plant pathogenic bacteria are recognized to be harmful microbes able to decrease the quantity
and quality of crop production in the world. Punica granatum peel was screened for its potential
use as biological control agent for plant pathogenic bacteria. P. granatum peel was successfully
extract using n-hexane, methanol and ethyl acetate by maceration. The highest yield obtained by
ethyl acetate showed that ethyl acetate extracted more compounds that readily soluble to metha-
nol and n-hexane. For in-vitro antibacterial activity, three different species of plant pathogenic
bacteria were used namely Erwinia carotovorum subsp. Carotovorum, Ralstonia solanacegrum, and
Xanthomonas gardneri. For all crude extracty, four different concentrations 25, 50, 100 and 200
mg/ml were used in cup-plate agar diffusion method. Streptomycin sulfate at concentration 30
pg/ml was used as positive control while each respective solvent used for peel extraction was used
as negative control. The results obtained from in vitro studies showed only ethyl acetate extract
possessed antibacterial activity tested on the plant pathogenic bacteria. Methanol and n-hexane
did not show any antibacterial activity against plant pathogenic bacteria selected where no inhibi-
tion zones were recorded. R. solanacearum recorded the highest diameter of inhibition zones for
all range of concentrations introduced followed by E carotovorum subsp. Carotovorum and X,
gardneri. For the minimum inhbitory concentration (MIC) and minimum bactericidal concentra-
tion (MBC), only the ethyl acetate extract was subjected to the assay as only ethyl acetate extract
exhibited antibacterial activity. The minimum concentration of ethyl acetate extract that was able
to inhibit plant pathogenic bacteria was recorded at a concentration of 3.12 mg/ml which inhi-
bited R. solancearum and E. carotovorum subsp. Carotovorum, followed by X. gardneri at concen-
tration 6.25 mg/ml. For the minimum bactericidal concentration (MBC), the results showed that at
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the concentration of 12,5 mg/ml, the extract was still capable of killing the pathogenic bacteria, R.
solanacearum, and P. caratovora sub.sp. caratovora while for the bacteria X. gardneri, the concen-
tration that was able to kill the bacteria was 25 mg/ml. The qualitative estimation of phytochemi-
cal constituents within P, granatum L. ethyl acetate peel extracts had revealed the presence of
tannins, Navonoids, phenols alkaloid, Saponins, and terpenoids. This study has demonstrated that
Ethyl Acetate peel extracts of P. granatum has significant antibacterial activity against pathogenic
plant bacterial, and it could be of high agricultural value,
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1. Introduction

For several years now, plants and plant materials have been used a3 a source of medicinal agent and numesois
naturil products acquired from medicinal plunts either as i crude extract or as punified products have been em-
ployed in disease control. Medicinal plant parts have been extensively used to extract raw drugs owing 10 pos-
session of vanous medicinal properties. They constitute credible sources for a buge number of moder drugs,
several of which are usually based on their traditional folk medicine, The Waorld Health Organization (WHO)
has staed that medicinal plants are the best source for obtaining a vanety of therapeutic sgents, and several me-
dicinal plunts have been employed as a source of medicine in duily life for treatment of various types of allments
globally |1]. Clinical microbiologists have greatly used medicinal plamts for the screening of new therapeutic
agents |21 A great range of biotic molecules referred 1o as secondary metabolites ure produced by plants |5,
thereby muking them a rich source for diverse forms of medicine. Additionally, the primary advantage of using
these naturally derived products include safety for human consumption, possess no harmful effects on the envi-
ronment, and low cost is incwrred in treating microbial mfections when they are used 1] In this study, Punica
granatum were chosen as the antibacterial agent against plant pathogensc bacteria because these plants contain
many biological activity potentials of being anti-diartheal, antimicrobial, antimalarial, hepatoprotective effects,
wound healing and many more. Punica grananen L. back to the family Punicaceae usually known as Pomegra-
nate. 1t hus just two species P, protopunica Balf und P. granation Linn. Puica granotum is o plant or small tree
with some upright, prickly stems, the leaves are roughly 2 = | inches, elliptic, flowers white or red, double-
flowered ruces being also known. P, granamum is reported to be used for many disease conditions in traditional
medicine, Some of ity reported uses mclude enhancement of semen formation, gastrointestinal problems, mem-
ory activation, boosting of hemoglobin. Various parts of the plant are active in the management of many discas-
s such as dyspepsia, leprosy, bronchitis and hypertension. The plant has also been used as an antispasmdic and
anthelmintic. In Hausa land, the flowers are used as vermifuge. The fruit and burk have also been used in tun-
ning in ancient tmes, The plant is reported to contain over 28% of Gallotennic acid and the alkaloid pelletienne,
methypelleticrine, isopelletierine, gallic acid, psvedopelletienine, calcium oxalate, tunnic acid, sugar [5). In addi-
tion, the main advanisge of using these naturally derived products are thut they are safe to human health, do not
leave any harmiful effects on the envitonment and incur little cost in counterascting microbial infections [ 1], R.
Solanacearum, X. gardneri, and E. caratovora sub.sp. caratovora are believed 1o be the most important plant
pathogens that are becoming destructive when affecting particular crops that strengthen the agriculturist trust
that these plant pathogenic bacteria cannot be left to spread widely amongst the valusble crops that will lead to
severe crop and economic Josses, All of these pathogenic bacteria have treated as carly as possible before the
whole crops are damaged. These pathogens started 1o be resilient towards the antibiotics, und chemscal pesticide
used, %o the use of chemical pesticides and antibiotics 1n controlling these destructive plant pathogens seem 1o
be less effective. To face this problem, the use of P. grananmm L, peel extracts could be another successful me-
thod in controlling severe plant discases. For that reason. the mean objective of this study was to determine the
antibacterial activity of P. granatem L. peel extracts against plant pathogenic bacteri.
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2. Materials and Methods
2.1, Bacteria Isolate

All plant pathogenic bacteria used in this study were obtained from University Protection, the Microbiology
Labormory. They are X. gardneri, R. Sol wm, E ¢ sub.ap. caratovora. The cultures were main-
tned on nutrient agar (NA) for continued viability.

2.2, Plant Materials

Fresh fruit of pomegranate (F, granamm L.) was collected from the Jocal market. The fruin was washed with
running tap water 1o remove dirt and insects from the peel surfuces and then separate the seeds from the peel and
then dried in an oven at S0°C for three days. Then crushed into the fine peel powder using # cross bester mill
(SK100, Retsch) machine with sieving size 0.50 mm (SK100, Retsch), Three hundred gm. of P, granatm peel
powder placed into three separate (2 L) volume conical flask labeled with n-hexane, methunol, and ethyl acetate.
Tow liters cach of n-hexane, methanol, and ethyl acetate were poured into different labeled flask. The flask was
shuken gently to mix well the organic solvents with the peel powder and was left under fume chamber for two
days with occasional shoking. The extracts were fillered through Whatman No. | filter paper with an aid of aspi-
rator (A-3S, Eyela) into three different clean flasks. The filtrates were then lyophilized using rotavapor, The dry
extracts were then collected into o small beaker and labeled based on the organic solvents used. The extracts
then were kept in chillers (Chill-300, Protech) at 4°C for further use shight modification from [6] and |7],

2.3. Antibacterial Activity of . granatum Peels Extracts

The effects of P. granatum peel extracts on bacterial growth were measured by in vitro agar well diffusion assay
secording to the technique descnibed by (8] with slight modification. 150 pl of standardized bactenial suspension
with O.D. = (1.1 was spread over 20 mm thick Mueller Hinton Agar (MHA) with an L-shuped glass rod and left
for 5 minutes to dry. Six wells with 0.6 mm diameter were. Each well was filled with 50 pl of extracts different
concentration of 200, 100, 50 und 25 mg/ml. The other two empty wells were filled with 50 pl of Streptomycin
sulfate (30 pg/ml) as a positive control and 50 pl of shsolute methanol as a negative control. All plates were
then incubated ut 30°C for 24 b and were done in three replicates. Measured with a ruler in millimeter (mm) the
zones around the wells were will record as mhibition zone for extracts,

2.4. Statistical Analysis

Data analysis, all variables were subjected 10 normality 1est, and the results showed that all variables were nor-
mally distributed, To compare differemt concentration (treatment) data were analyzed by analysis of variance
(ANOVA) based on CRD (completely randomized design) using SAS version 9.1 The mean comparison was
done by Duncan Multiple Range Test (DMRT). The significant differences were considdered significant at P <
0,05 [9]. The results of ICy, and 1Cy, values were calculated using probit analysis using Polo Plus Ver 2.

2.5. Minimal Inhibitory Concentration (MIC)

Minimal inhibitory concentration (MIC) determination, the lowest concentration (25 mg/ml) of the antibacterial
uctivity that was still able to inhibit the bacteria was twken as the starting concentration for muking dilution.
Eleven test tubes lubeled (TI1-T11) were each filled with 1 ml Mueller-Hinton Broth (MHB) for each bacterial
wolate. Two-fold serial dilutions (1:1) were made by filling i | ml of the extracts to the first test wbe and vor-
texed o mix the solution well. After that take 1 ml of the solution from T1 was withdrawn and diluted into (T2)a
second test tbe and repeated the procedure until test tubes 10 (T10). 100 pl of the standardized bacterial sus-
pension was then inserted into cach test tube except for T10 that served as positive control (MHB + plant ex-
tracts only). The last test tube (T11) served as t h ¢ negative control (MHB + bacteria suspensian), Finally, 50 pl
of 2,3,5-Trphenyltetrazolium chloride (TTC) was added to cach test tube. All the test tubes were then incubated
for 24 h at 30°C. after that any test tube that did not change into red color was logged as the MIC,

2.6, Minimum Bactericidal Concentration (MBC)
The minimum bactenicidal concentration value was desermined by a subculture the test bes from MIC essay
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that did not change into a red color, onto the sterile MHA plate. Then incubated overnight at 28°C. The least
concentration that presented no detectable growth on the agar plates wis considered as the MBC value |10

2.7. Protocol for Phytochemical Screening

The phytochemical screening of P, granation L. ethyl scetate peel extracts was done to find the presence of ac-
tive chemical constivents such as Flavonoids, Alkaloids, Saponins, Tannins, Phenolic, and terpenoids, The
phytochemical screening was done based on previous procedures published somewhere else [11][1%]

3. Results
3.1, In-vitro Antibacterial Activity of Punica granatum Peel Extracts

As the result shown, there was no antibacterial activity of Pustica granatum methinol and n-hexane crude ex-
tracts detected against all species of plant pathogenic bacteria. The antibacterial activity of P. granamm L. ethyl
acetate peel extracts was successfully evaluated in-virro against three plant pathogenic bacteria, They are X,
gardneri, R, Solanacearum, E. caratovora sub.sp. caratovora, These bacteria are known (o cause o harmful ef-
fect on valued food crops, Tuble | and Figure | show inhibition zone diameter ranging from (8.50 = .58 mm)
0 (22.75 + 0.48 mm). As the positive control Streptomyein sulfate (30 pg/mi) showed inhibition 1owards three
bacterial isolates ranging from (24.75 + (.48 mm) to (26,75 = 048 mm). There wits no inhibition recorded for
ull plant pathogenic bucteria when tested with absolute ethyl acetate as the negative control,

At the lowest concentration (25 mg/ml) of extracts used. the highest mean of inhibition zone was recorded for
R. Solanacearum (13.0 = 0.58° mm). followed by then E. canmtovora sub.sp, caratovora (9.5 + 0.29°) und X.
gardneri (each 8.5 = 0,58 mm), At a concentration of 30 mg/ml, the lowest mean dinmeter inhibition zones were
recorded for X. gardmeri (12,5 = 0.29 mm) followed by E. caratovora sub.sp. caratovora (13.50 = 0.29 mm)

Tobde 1. Means (n = 4) of inhibition zooc diametes (mm) of P granamm L cthyl ucetate poel extract sgainst plunt patho-
gemic bacteriz. Within rows, values with different betters differ significantiy.

Coacentration R sodenucenrum X pardwert E carotovora
5 150 2 D58 NS0 95202
50 1575 < 048! 125 = 0.9 1150 2 029
100 1928 « 04y 15502 1850 < 029
200 2274« 4y 195 = 0.2 BIRIPYIELY

Posdtive Control 2674 = a8 2475048 250 041"

)

Figure 1, Inhibition zone diameter of Punicu gronarum L. ethyl scetate peel extracts against plant pathogenic bacteria. (a) £
cstratavora b, sp. caratovony, (h) R Solanacearum; (€) X. gardneri.
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while R. Solanacearum showed diameter inhibition zone of (15.75 + 0.48). While o concentration of 100 mg/ml,
the highest mean diameter inhibation zones was recorded lor B Solanacearniom (19.25 + 0A8), E. carmtovora
suh.xp. caratovora showed diameter inhibition xone of (18.50 = 0,29 mm) while X. gardueri (15.5 = 0.29 mm).
At the highest extract concentration of 200 my/ml, the highest mean dinmeter was recorded for R, Solanacearnion
(22.75 + 048 mm), followed by E. caratovora sub.p. caratovora (21,75 « 0.25 mm) and X. gandneri showed
diameter inhibition zone of (19.5 « 0.29 mm).

3.2. Minimum Inhibitory Concentration (MIC)

The (MIC) all the tested bacterial solates, the lowest concentration that stll inhibited the plant pathogenic bac-
ten was at 3.125 mg/ml for R. Solamacearum followed by E. caratovora sub.sp. caratovora with the lowest
concentration recorded at 3.125 mg/ml while X, gardneri with the lowest concentration recorded at 6.25 mg/ml.
For MBC, The lowest concentration that showed no visible growth on the agar plates was considered the MBC
value 25 mg/ml recorded for X. gardneri while concentration 12.5 mg/ml for R. Selanaceanon and E. caratovo-
ra sub.sp. cararovora as shown in Table 2 and Figure 2.

The results of ICs, and 1C,, values were calculated using probit analysis using Polo plus Ver 2 and results in-
dicated that the chi square test for all these three bacteria has significant heterogeneity in the test population
(Tahle 3). The highest ICy, was observed for X. gardneri followed by E. carotovaenom and R. solarceanon. This
results indicosed the X. gardneri hud the highest 1C,,

Table 1. Minimal inhibitory conceatration (MIC) and minimum bactericidal Coacentration (MBC) of P. gramurum L. cthyl
acetate poel extracts against plant pathogeaic bacteria by macro-broeh dilution methods.

Racteria species MIC trog/md) MRC (mg/'ml)

Ralssoni Solanacearnm 3125 125

Ervimia caratovera suhog. (ormoorg 3128 125

Neasthowwman pordnee! o8 25

Tuble X Probit regresshon bine parumeter and inhibition concentrution (1C),

V Bacteria Rugression equation Chi-syuare (20 $Co with Nidiehal Nimits 1w with Mducisl limits
R solencearsm Y=1086 168X 0.156 (23 I185(5.8-552) A52.25 (1979 - B031.0)
X, gandaeri Yoo L2 2181 X (L0502 6199 (128 - 111e) 110112760 - 393550
F. carvtwvwrum Y=150-2025X 0063 (1) 6971 AS K -684) 0764 (U677 - 1622 %)

Figuee L Mininmum inhibitory concentration (MIC) of Pusicsr gramatum L. ethyl scetute peel ugninst X guntueri (A},
R, sol (B), £ car (C). (T1 = 25 mg/md, T2 = 125 mg/md, T3 = 6.25 mgimd, T4 = 3,125 my/ml, TS =

1565 mg/ml, T6 = 0.781 mg/ml, T7 » (.391 mg/ml, T8 » 0195 my'ml, T9 = 0,098 mg/ml, T10 = powitive control (MHB +
plant exteact), and T11 = Nogative control (MHB + bacteria suspenion). The results obtained from maceo broth dilution
technique using test tubes were transferred into microbiter plate for the photogruphy parpose.

()
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3.3. Phytochemical Screening of P. granatum L. Ethyl Acetate Peel Extracts

The phytochemical screening of P, granatum L ethyl scetate peel extracts the presence some major compound
known as secondary metabolites determine, the results obtained were shown in Tuble 4. It showed the positive
results for the presence of alkaloid. saponin, phenol, tannin, flavonoid, terpenoid, As determined by the color
change.

4. Discussion

. granamm L. against plant pathogenic bacterin were effective against all plant pathogenic bactena tested. This
can probably replace the use of synthetic antibiotics as they can become resistance to the antibiotics when used.
Mast of the previous rescarch P grananon L. is reported w be used for many disease conditions in folktule
medicine. Previous studies showed that some rescarchers like | 191217 stated that Punica granstum peel extracts
in different concentrutions were effective against streptococct strains (Septococcs mufans: SIeplococct aureus,
streptococei salivarius; streptococct sanguinis and streprococci epidermidis). It was confirmed that this antibac-
terial activity may be connected to the presence of polyphenolics and hydrolysable tanning in the pomegranate
extract specifically gallagic acid and punicalagin [22] (23], It means that the antimicrobial influence of tanning
was linked o ity toxicity and structure of molecular. Tanning may be o performance on the cell wall and across
the cell membrane because they can precipitate proteins [ 21] [ 241, They may also suppress many enzymes such
as glycosyhtmnsferases (211 and |20 demonstrated that gallic acid (@ tannic acid) hus the highest antibactenial
cffect against tested sensitive struins even at low concentrations. Hence, the antibacterial activity of Punica gra-
natum may be related to polyphenol structures because polyphenols may affect the bacterinl cell wall, inhibit
enzymes by oxidized agents, interact with proteins and disturb coaggregution of microorganisms |20 (21] This
study proved that P. granamm Ethyl Acetate peel extracts cun be industrialized as next antibacterial agents to
control plant pathogenic bacterin as it was able to inhibit the growth of plant pathogenic bacterin. All bacteris sp.
isalates gave good inhibition zones when tested with all runge of concentration. Another study hus reported that
pomegranate tinhibited Pyesd: aecroginosa growth aod had an interactive effect against bucteria re.
sistant to the known antibiotics. Synergistic ¢ffects of methanolic pomegranate extract and chloramphemcol,
gentamicin, ampicilling tetracycline and oxacillin against Staphylococcux aurens 1% also reported by [251 [26]
reported that the antibacterial activity of peel extructs of pomegranate agmnst both Gram positive und negative
bacteria strains and mention MIC values ranging from (.25 to 4.0 mg/ml ngainst the tested bacteria. Also, he
reported 8 two-fold MIC value agninst @ Gram-positive bacterium (S. surcus) than against o Gram-negative bac-
terium (£ coli). The phytochemical screening of Punica granatum L ethyl scetate peel extracts, the results ob-
uined were shown the positive results for the presence of flavonoid, alkalokd, saponin, terpenoid, phenol, tannin.
Swudy for |27] reported that the povnegranate peel indicied the presence of Alkaloid, Tannins, Flavonoids, Su-
ponins, Glycosides, Sterols, Resins, Volutile oils, Carbohydrates, Balsums, Terpenes, and Free- Reducing sugar.
The presence of these metubolites suggests great possibilities for the plant ax a source of useful phytomedicines,
For instance, some alkaloids are known to be used as antimalarl agents | 25, Tannins too could show that it is
a severe, help in wound healing and anti-parasitic. The presence of resins and flavonoids might be responsible
its use as anti-inflammatory properties [ 291, The presence of terpenes proposes it possihle use as an antiviral wnd

untitumor | 201
B
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5. Conclusion

P. granannm Ethyl Acetute peel extracts gave significant antibactenial sctivity against X, gardnerd, R. Solana-
cearum, E. caratovora sub.sp. caratovera, which indicate that these extracts have the poteatial being the next
natural biological control agent for plant pathogenic bacterie. The main compounds found in this study can be
used 10 produce new and useful natural chemical product as an alternative 1o the use of synthetic antibiotics and
chemicals for the control of plant pathogenic bacteria,
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INTRODUCTION

Objective: Punica granatum has been wed for many years in folk medicine due o several
purposes The mm of the present study wits to evaluate the effect of methanolic extract of
Punica granatem peel (MEPGP) agsinst Strvprococons mutany, Supindococcs ameny,
Sereprococens salivaring, Streprococens samgaints, Stapinlococess epidermidis, Acnmo-
myces viscone, Lactobacillun acidophilus and Candida albicans

Materials and Methods: In ths i vire study, the mentioned orl organsms were cule
tured in blood agsr and mueller-hinton media und then paper disks contummg MEPGE at
concentrations of 4 mg/ml, 8 mg/ml and 12 mg/ml were mserted on medias. The untimi-
crobind activaty was evaluated by agae dok diffusion method The effects of three different
concentrations of MEPGP agaunst  muicroorganisms  were compared  using  one-way
ANOVA and Tukey tests

Results: All concentrations of MEPGE had antibacterial activity against 8 awress and S,
epidermiciis. Only at concentration of 8 mg/ml and 12 mg/ml MEPGP was effective
aguinst L acidophihe, S midans and & salivarms. Furthetmore, o concentrations of
MEPGP inhibted A vixcosus and C. albicany

Conclusion; This stixly suggests that MEPGP might be used =y on antibacterial agent in
controlling ol infections

Key Words: Punicocene, Ants-Bacterial Agents. Antifungal Agents, Siaphylococens aw:
rews, Swaphylococens epidermdis;  Lactobacilive acrdopinilus, Streptococcus mutans,
Swreptococcus, Camdicks albicans, Actinomyces viscoxus

Junrmal uf Dessistry. Tehran Uwiversity of Medical Sciences. Tebran, fran (2011 Vel 8. No l)

agents and antibiotics because of the senous

In the recent decades, the interest in evaluating
therapeutic effects of plants has increased
dramatically [1,2] as 80% of the world's peo-
ple relv on complementary and alternative
medicine for their health care needs [3,4]. Phy-
toplants have been shown to be good alterna-
tives to synthetic chemical antimicrobaal

2001; Vol &, Na. |

side effects, antimicrobial resistance and the
emergence of previously uncommon infections
that have been reported to be on the increase
due to inappropriate or widespread overuse off
antimicrobials [5.6] On the other hand, clini-
cuans should remind the potential nsk of urti-
caria, alteration in taste, increase of calculus
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formation, staining of teeth and mucous mem-
branes and more rarely, oral mucosa desqua-
mation and parotid swelling before prescribing
chlorhexidine mouth wash as an antimicrobial
agent [7.8]. However, from 250,000-500,000
natures found on earth, only one percent of
them have been assessed for their pharmaceu-
tical potential [9). There are manuscripts prov-
ing the effects of Iranian native herbal extracts
[10-13]. Punica granatum (pomegranate) is
native to the region from northern India to
Iran, But it 1s also widely cultivated now in
parts of Southwest America, California, Mexi-
co, Arizona and Africa [14,15]. Pharmacologi-
cal effects of pomegranate represent a long
history and have been mentioned in the Greek
and Egyptian documents [16,17]. Recently,
studies have shown that pomegranate has
many potential effects including: bacteriocidal,
antifungal, antiviral, immune modulation,
vermifuge, stimulant, refrigerant, astringent,
stomachic, styptic, laxative, diuretic and an-
thelmintic. Moreover, it serves to decrease the
adverse effects of cardiovascular diseases, dia-
betes, diarrhea, dysentery. asthma, bronchitis.
cough, bleeding disorders, fever, inflamma-
tion, acquired immune deficiency syndrome,
dyspepsia, ulcers, bruises, sores, mouth le-
sions, skin lesions, malaria, prostate cancer,
atherosclerosis, hypertension, periodontal dis-
eases, hyper lipidemia, denture stomatitis,
male infertility, vaginitis, erectile dysfunction,
alzheimer, obesity and infant brain ischemia
[4,9,14-17]. Furthermore, pomegranate is an
amazing source of cyaniding, delphinidin
(both are anthocyanidins), caffeic acid,
chlorogenic acid (both are phenolic acids), gal-
lic acid, ellagic acid (tannic acids), luteolin,
quercetin (flavones), kaempferol (a flavonol),
naringenin (a flavanone) as well as 17-alpha-
estradiol, estrone, estriol, testosterone, beta-
sistosterol. coumesterol, gamma-tocopherol.
punicie acid, campesterol and stigmasterol in
its juice, peels and seed oil that are chemopre-
ventive and therapeutic potentials of this plant

ity of Medical Sciences
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[14.18] Review of the literature from 1999 to
the present showed that scientific papers relat-
ing to the therapeutic effects of pomegranate
are increasing compared to only 25 publica-
tions from 1950 to 1999 [14.15]. Since pome-
granate has varied medical effects, it should be
considered by researchers in different parts of
medical sciences. Therefore, this study has
been based on the antibacterial and antifungal
properties of Punica granatum on different
oral pathogens.

MATERIALS AND METHODS
Preparation of the Plant Extract

Firstly fresh pomegranates (500 gr) were ob-
tained (in order to prepare fresh extraction)
from a public market in the city of Hamadan,
Iran. The peels of pomegranate were separated
and oven dried at 33°C for 7 days. The dried
peels were powdered in an electric grinder and
stored in plastic bags for the next step. A 100
gm sample of powder was extracted using 200
ml methanol (99.9%) in an electric blender for
30 min. This suspension was filtered three
times per day for 30 days. New methanol dis-
solvent was used each time. Then methanol
was removed In a rotary evaporator to produce
a dry powder. The final material was dissolved
in methanol for obtaining concentrations of
4mg/ml, 8mg/ml and 12 mg/ml of dry plant
powder [9,16,19]. Then specimens were sent
to the institute of biological science for as-
sessment of their antibacterial and antifungal
effects.

Microorganisms

Type strains were obtained from American
Type Culture Collection (ATCC) and Persian
Type Culture Collection (PTCC) as follows:
Streptococcus mutans (PTCC 1683), Strepto-
coccus sanguinis (PTCC 1449), Streprococcus
salivarius (PTCC 1448), Staphylococcus au-
reus (ATCC 25923), Staphylococcus epider-
midis (PTCC 1114), Actinomyces viscosus
(PTCC 1202), Lactobacillus acidophilus

2011; Vol. 8, No. 1
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(PTCC 1643) and Camdrda albicans (PTCC
5027), which were all obtained from the mi-
crobiology laboratory of Hamadan University
of Medical Sciences, Hamadan, Iran Each of
the bacterial specimens was incubated in liquid
culture dilutions (Tryptone Soy Broth, Oxoid,
British) and incubated at 37°C for 20 min to
reach the loganthmic stage, then measured to a
0.5 Mc Farland dilution (standard concentra-
tions) which delivered a final concentration of
approximately 105 CFU per ml. Then the agar
plates with methunolic extract of Punica gran-
arum peel (MEPGP) were incubated over night
ut 37°C 20).

Antibacterial Tests

We tested MEPG at different concentrations
using a standard diffusion technique [4,9.21-
24| The MEPGP samples were inserted i 6
mm stenile filter disks (Blank paper, Padtan
Teb, Iran) and incubated for 20 min at 37°C
and collected in sterile containers. The disks
were then placed on the surface of blood agar
and meuller-hinton agar (Merk, Germany), n
which the microorgamisms were cultured
Ciprofloxacin and nystatin disks served as the
positive control and diluted methanol was used
as the negative control, Finally, we measured
the diameter of inhibition zones in millimeter
after 24 hours. We placed four disks for cach
concentration n an 8 ¢m plate and calculuted
the mean of inhibition zones One expert mi-
crobiologist conducted all the procedures We

analyzed the data using one-wity ANOVA and
Tukey test P value less than 0.05 was consid-
ered statistically significant.

RESULTS

After evaluating the antibacterml and antifun-
gal effects of three different concentrations of
MEPGP, the positive control produced signifi-
cantly large mhibition zones for all microor-
ganisms and the negative control showed no
markable inhibitory effect. It was found that
all concentrations of MEPGP (4 mg/ml, 8
mg/ml and 12 mg/ml) inhibited 8 owrens and
S epidermudis. In addition, the concentration
of 12 mg/ml was the most effective extract
against S awrews compared with the others.
Only two MEPGP concentrations of 8 mg/ml,
12 mg/ml were effective agminst S sanguims,
L. acidophilus, S mutans and S, salovarius and
there was no sigmificant differénce between
these concentrations (P=1, P=1, P=0 064) No
concentrations of MEPGP inhibited A vis-
cosus and C. albicans. Detailed antibacterial
and antifungal effects of MEPGP against eight
certain oral pathogens are demonstrated in Ta-
ble 1

DISCUSSION

In the recent years, the use of plants with pre-
ventive and therapeutic effects contributes to
health care needs [25). There are three mam
reasons 10 be interested in the treating and

healing power of plant extract First, pharma-

Table 1. Anttbacterial and antifungal properties of methanolic extract of pumca granatum at three different concen-
ratom
Antimicrobial Activity st
Microbial Straing Cone. of 4 Cone. of § Cone. ol 12 Positive PN alee ¥
Mean SD_ Mean SD__Mesn SD__Coatrol”
Staphylococous anress 75 057 115 0% 125 05% 30 0o 13566
Stapiyylococous 115 057 135 059 135 0S8 29 0.000 2000
Lactobacillny 65 057 100 o000 100 0 4 0000 22700
Actinomyces viscosss 60 00 65 057 6% 057 28 0. 168 200
Streptococens mmtans 60 000 95 087 95 o8 24 0000 9800
Streptococcus sumgwinis 65 057 100 000 1S 0S8 28 0000 17200
Streprococeus sulivariny 65 038 kS 039 95 060 26 0.000 4366
Candidu albicans 60 000 68 057 6.5 057 40 0 168 200
d by the & ol 20 of inhdston m mm, Cone Concontranon,  Ciprofiosc and imystasn #e Bhe posve onmol grow
2001; Vol 8, No | 3



cological studies have demonstrated that many
of plants are known 1o possess antimicrobial
agents, second, people are becoming aware of
the side effects associated with the over pre-
scription of traditional antibiotics; third, time
10 ime resistant MICroOrganisms against anti-
biotics are increasing [9,22.25] Among these
plants, punica granate has an important role in
folk medicine. Pomegranate 1s known as a rich
source of pharmacological properties which
have been evaluated due to antiparasitic, anti-
bactermal, antifungal, antiproliferative, apoptot-
ic and anti-cancer effects as well as protection
against herpes virus, inhibition of LDL oxida-
tion and decrease in atheromatous plaque for-
mation and reduction of systolic blood pres-
sure [17,18,22] Results of the present study
showed that MEPGP was effective against
some common oral pathogens such as S epe-
dermudis, S aureus, L acidophilus, S. mutans,
S sanguinis and S. saltvarius, but not effective
against A. viscosus and C albicans. Review of
literature showed that some researchers such
os Naz et al [22], Vasconcelos et al [26) and
Singh et al [27] also reported that extracts of
Punica granatum peel in different concentra-
nons were effective against 8 epidermidis, S
aureus, S. mutans, S. sanguinmis and S. salivar-
s It s demonstrated that this antibacterial
sctivity may be related to the presence of hy-
drolysable tanmins and polyphenolics i the
pomegranate extract specifically punmicalagin
and gallagic acid [17,19] It means that the an-
timicrobial effect of tannins s related to its
toxieity and molecular structure. Tannins may
act on the cell wall and across the cell mem-
brane because they can precipitate proteins
[19.26] They may also suppress many en-
zymes such as gveosy ltransferases [26] Reddy
etal [17) and Naz et al [22] demonstrated that
gallic scid (a tanmic acid) has the highest anti-
bactenal cffect against tested sensitive strams
even at low concentrations Hence, the anti-
bacterml activity of Punica granatum may be
related to polyphenol structures because poly-

Abdulluhzadeh cf wl

phenols may affect the bacterial cell wall, in-
hibit enzymes by oxidized agents, interact with
proteins and disturb co-aggregation of micro-
organisms [22,26] In the present study, the
extract of Punica granatum peel did not have
an cffect on C. albicans n all concentrations.
This finding 15 in agreement with Singh's study
|27), but s in disagreement with the report of
Vasconcelos et al {26] and Duraipandiyan et al
[4] Vasconcelos et al showed that Pumica
granatwm may be used as a topical antifungal
drug against € albicans n two reports
[19.26]. The real mechanism of the antifungal
effect of tanmins (the major components of
Punica granatum extract) against Candida al-
bicans 15 not clear, however, it may be related
1o their toxicity, astringent, moleculir structure
or other ways [19.26]. Furthermore, m the pre-
sent study Pumica granamm extract had no
effect on the growth of A viscosus. It may be
related 1o the fict that gram positive bacteria
such as Actynomyces, Aspergillus flaves and
Aspergillus parasiticus  are - more  sensitive
aguinst antibacterial agents compared to gram
negative bacteria because of the difference in
their cell wall structures [27]. In the present
study, we have used the disk diffusion method
for the antimicrobial evaluation of MEPGP,
however, the MIC method (Minimum Inhibito-
ry Concentration) applied along with disk dif-
fusion may be recommended in future studies.

CONCLUSION

Many herbs have preventive or therapeutic po-
tentials. Therefore, further studies are required
to find these effects in order 1o replace synthet-
ic medications with natural remedies. Accord-
ing to the results of this study, the extract of
Punica granatum might be used in the control
of common oral pathogens responsible for car-
ies, stomatitis and periodontal diseases On the
other hand, further photochemical studies are
required to determine the type of compounds
responsible for the antibacterial effect of pom-
cgranate

2001; Vol & Na |
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ABSTRACT

The rind of pomegranmaste fruit (Cramati fricies cores) composed of antibacterial compounds such as alkaloid,
flavonoid and nnin Objective: To evaluate the hactersal effect of Gramats fractny cortex extraet agusnt
Streptococeny muany. Methods: The study was loborstory The inhibuition test was performed by agar
diffusion method on MHA medium  Results: It showed the tacterial property of Gramar! fructies conex on visious
concenration. The highest extract concentration of 30% extract has the largest of inhabition zones (13 4mm) The
resubts showed a differemoe o the size of inbulution zones related 1o ifTerent extract concentrations. Conclusbon:
Thes study confirmed the antibacterial effect of Graman fructus cortex on the growth of Streprococcus sutans.

ABSTRAK
Efek antibakteri ekstrak kulit bunh delima (Gramati fructus cortex) pada Streptoceccus mustany in vitro,
Giramati fructis cortes mengandung seny awa-senyiwi antibukter sepertt alkabond, favonost, dan tannim Tajuan:

merupakan ekaperimental
metode difusi agar dengan medie MHA Hasik: Ekstrak kultt bush delima dalam berbagas konsentrast memiliki
efck antibakteri, ekstrak kulit bush delima dengan konsentrasi 30% memiliks ratasrata zona hambat paling besar
(15 Amm) Sermokm tiogi horsertras ekstrak kulit buah delima maka semakin besar 2oma hambet yang teebentuk

H-lwmmmﬂ:kmd-mm

rati-rata zona hambat dalam berbaga konsentras ekatrak kuld buah

delima Stmpulan: Coaman fructns covtex memaliki efek antibuktert terbadiap pertumbuhan Streprococcous mmnany
Key words: antibacterial effect, Graman fructus cortes, Sreprococcis mians

PENDAHULUAN

Streprococeis smutars (S motions) adalah bakter: Gram
pontif yang dapat memctubolisme karbohsiral teru-
e sukrosa dun menciptakan suassna asam di ronggs
muh ! N sty mempunyal dua sistem enzim pada
dinding sel yang dapat membentuk dus polisakarida
ckstrascluber dari sukrosa * Sukrosa dihidrolises men-
Jadi fruktosa (levan) dan glukosa (dekstran) Froktoss
dihdrolinis oleh enzim fruktositransferase dan glu-
kosa dihwdrolinis oleh enzim glukosiltransferase. '
Fermentas sukross akan menghasilkan penurunan
pH saliva menpadi 5.0 atau lebih rendah. Ketika pi
plak turun di bawah 5.0, dapar saliva terganggu dan
menyehabkan pelepasan lon Kalsiim dan fosfat dan
rintal hideoksiapatu

Deniternlmast cmail dapat teradi karcrs penmghatan
konsentras) asam lakiat sehingga dapor saliva tidak
cukup untuk mencegah larutnya emall, selanutnyn
proses karies dopet tenadc ' S muans merupakan
bakieri penyebab awal teradinya kanes knrena adanvn
varias faktor-faktor virulens: yang kKhas poda bakter)
yang telah disolast ' 8 mutans merupakan bakter)
mcmb yang dikenal mtmptoduhu anam lakn

sgat bagian darr metabol a dan mampu
melekat pada permukisan gigi dengan -hrm sukros
schagas substrat 4

Dalam dekade terakhir mi banyak penclitian yang
ditwyukan untuk peogembangan tumbuhan schagui
sumber bahan obat. Untuk memenuhi keperiuan
perawatan kesehatan dasar, diperkirakan sektur 75%-
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KO ponduduk desa di dunsa menggunakan bahan obut
vang berasal dan tumbuban, dan sekitar 28% dan
tumbuban o bumi telah dipakal sebagal bahan obat
tradisiona! * Rumasan obat-obat nasional menyebutkan
hurang lebuh 23 negara menggunakan delima sebagin
obat resmi * Iy Indonesia ada dua macam delima
yang sering ditanam, yatu delima merah dan putth
Delimu putith sangat kaya akun kandungan alkalond
dan flavonaid. Kulit buah, kulit akar dan kulit batang
delima mempunyi khosin schagm obat sakit gigl
Air rebusan baab dan kulit buah delima dapat dipakas
sebagal obal Kumur secary tradisional

Kulit buah delima mempuoyal kandungan kalm
vang tinggi, selain mincral-mineral seperti foxfor,
kalstum, besi, natrium, dan vilemn-vtamin seperty
vitamin A, Bl B2, B3, dan C. Kahum bersama
natriam, mengatur keseimbangan air di dalom tubub
dan merjagn detak jantung dgar tetap normal Kulit
bash delima patih memiliki sifat antsbaksert terhadap
beberapa baktert di rongga mulut * Kol bush delima
mengandung senyawa alkolowd pellenerene, gramatin,
betutic' ackd. wrsolic acid, soquercitein, elligatanin,
resin, tritevpencid, kalsium oksalal, dan pat Kulit
bauh delima mengandung alkalow dan hv-nulm
mempunysl aktivitas antimikrobe terhadap 5. maoms

Penelitian ind bertujuan untuk mengetahui pengaruh
ekstrak bush delima terhadap pertumbuhan bakten
S muran, dan mengetahui gambaran daya hambat
ckstrak buah delima tethadagp baktesi S mmtany dalom
berhagar konsentrast (15%, 20%, 25%, dan 30%)
Hipotesis penelmman in adnbah ekstrak Granat fructio
cortex mempunyar days hambat terhadap S munans
dan akan terdapet perbedaan efek antibakteri beberapa
konsentrasi dari ekstrak Granati froctur corfex
terhadup 8 sy,

METODE

Penclitian ini merupakan penclitian eksperimental
Inbotatorum Penclittan ditakukan di Laboratornmm
Penelitian Fakultas Matematika dan Umo Pengetahuan
Alam (FMIPA) dan di Laboratorium Mikrobwlog:
Fakubuss Kedokteran Hewan Universitus Syiah Kuals,
Banda Aceh.

Bahan-hahan vang adalah buah delima
2kg. ctunol 95% 2 liter, klorhekudin glukonat 2%
(Kimio Farma, Indonesas). dimethind sulfaxide (DMSO),
thedia TYS208, NaC'l 0,85%, alkohol 7%, dan biakan
S. mutans Alst-alat yang digunakan adalah rotary
evaporatot, disk kowong (Oxord), mkubator (Fivhers
schentifics, oven (Gallenkamp, Jetman), kaliper geset
(Tricehrand, Chura), pipet volume (Pyrex. Japan), ose
don kapas Ide, sutoklaf (Nacro e serfes model 9000
D, Germany), cawan petry, lampu sparitus, gelas ukur

(Pyrex, Japan), botol veal, pinset (Smic, Japan), hos
plate (Fizons, UKL Pipet nukro, pipetman starter kit
(Gitlsom, USA), rak tabung reaksd, spatula, whsmimium
Joul, gelaa ukur 500ml (Pyrex, Japan), neracs amalink
(Ohrnes). dan vabung roukst (Pyrex, Japan)

Hahan-bahan pembuat media terehih dahulu ditimbang
dengan menggunskan timbangan analittk. Media TYS
yang 208 digunakan. sukrosy 200¢. Yeast Extract g,
Trapticase Say Agar 30y, Bacto Agar Sg. dan Bacitrasin
4mg/U,004 (200 UI) Sctelah bahan-bahan terscbut
ditimbang, dimasukkan ke dalam tabung erlemmeyer

plate hunges mendidih. Kemudan disterilkan dalam
sutoklaf pada suhu 121°C sclama 15 menit Setelah
bahan spak dingin, dimasukkan ke dalam cawan petri
secarn asepins menggunakan lampu spirstus

Pembuatun ekstrak etunol bush delima

Buah delima sebanyak 2kg dibershkan, dambil
kulitnya kemudun dikeringkan selama 24 am podo
suhu kamar, dilanjutkan dengan proscs maserasi
dengan merendam dalam etanol menggunakan botol
tertutup berwarna gelup seluma 24 jam

Hasil maserast disaring kemudian dipekathan meng-
gunakan alat rotary evaporator pada suho tidak
lebib dari 50°C, sehingga pelarut etanol terpisah
dengan ekstrak tumbohan Ekstrak kental yang
diperoleh kemudin dimasuk kan ke dalom bosol steril
Konsentrusi eksteah kulit bush delima sehanyak 15%,
20%, 25%, dan 3%, masing-masing didopat dengan
melarutkan ekstrak kuln buah delima dalam lorotan
DMSO yang merupakan bahan alomi dari serat Kayu
dan tidak berbahaya Lurutan DMSO berfungs: sebagal
pelarut yang cepat meresap ke dalam epatel ekstrak
tanpo metusak scl-sel tersebat dan sering digunakan
dalam bidang kedokteran dun keschatan. Ekstrak yang
telah dilurutkan, kemudian dimasukkan ke datam botol
yang tefah steril dan dismpan pada suhu 4°C sampai
waktu dgunakan

Pembinkan bakteri S. mwustans

Bakteri yang digunahan adalah bakiert S, madins dart
bukan murm yang i Laboratorium Buologi
FMIPA UNSYIAH Bushan baktert dilukukan dalam
sussana derob pads cawan ettt bere media TYS208
dan dunkubas: dalam suasana scrob pada subn 37°C
selama 24 jam, labu pertumbohan S maians dumats
Apabile pertumbuban bakter tdak subur dan teradi
kontanvmasi bakteri lain, maka prosedur pembiakan
baksert don pengamatan duwlang kembali Sebaayak 1-2
one dari blakan murms boktert wi, dilaruthen dengun
NaC'l 0,85% sampai diperolels kekeruban yang sama
dengon standar McFarfand 0.5 (1,5x10* CFL/ml),
kemudian disebarkan pods media MHA
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Ujl efektifitas antibakteri metode difusi agar
Cakram kosong diambil dan diletakkan pada piring
petrs steril dengan menggunakan pinset steril. Empat
cakram kosong digunakan untuk masing-masing
bokan coba kemuodian dieteskan 15u! bohan coba
menggunakan pipet mikro dan dadiomban sclama 60
menit Susy bakteri dengan & ase ) 5x10¢
colony forming wts (CPUNml diusapkan secara
merata mengunakan kapas lidi pada medi Mueller
Himton Agar (MHA) dalam piring petri Setelah
drusapkan, dibiarkan setama 30 menit supays bakter)
meresap ke dalom agar Setelab perssapan dilakukan,
cakram vang duetes bahan coba diletakkan pada
media MHA mengikut ares yang telah dibust untuk
masing-masing bahan coba Setclah itu, media
demasuk kan ke dalam inkubator pada subo 37°C dan
dsamuti setelah 15 dan 24 jam Zona hambat yang
tetbentuk diukur dengan kahiper geser Klusifikas
rexpon hambat pertumbahan bakten dilakukan
berdasarkan metode yang teluh dikembangkan
sebelummya (Tabel 1)*

HASIL

llml ujt dava hnmbn ckslnk Giroman froctus cortex
ap per pada media MHA
menunpukkan mbcmdm)l zonn hambat yang berups
zoma terang disckitar keetas cak ram dapat dalthat pada
CGambar | Haxil pengamuatan pads koasentrast ekstrak
kulit buah delima antarn konsentrasi 15% dan 25%
menunjukkan asdanya peningkatan rata-rata dismeter
yona hambat dan 10 2mm ke 13, 6mm Konsentrast
ehateuk kolit buah delima antata konsentras 200
dan 3% juga menunjukkan pernghatan rata-rats
drameter zonn hambat dari 12, Smm harus diubah ke
154mm Kontrol posstif tidak memiliki 2ong hambat
m»-mnplu‘bun tetagn chostrak kula buah delima
0% ks xona hambat rata-

rata vang paling besar

Thasil ansl A v ANOVA menm
Tihathan m. perbedaan rata-rata diameter zong
hambat yang bermakna (p<0,05) antars berboga
konwentrons elstrak kulit bush delima dalam meng-
hambat pertumbuhan S mwens. Ujl Games Howe
digunakan untuk melihat perbedaan yang bermakna
dan varias: koasentrasi chstrak kuldt buah delima
dalam menghambat pertumbuban S meeans. Uji o
mennnyuhn konsentray) 13% memiliki perbeduan

dengan k 25%. 30%, dan kontrol
posstif. Konsentrasi 20% twdak memiliky perbeduan
bermakna dengan konsentrass 15%, 25%, 30%, dan
kontrol positif Hasil up lamyut di atas jugs menun-
jukkan bahwa konsentrasi 30% memang memiliki
zoha hambat rotoe-rats vang paling tinggt (15 Amm),
akan tetapt tidak memiliki perbedaan yang bermakna
dengan koatrol positif yaite 15 2mm

Tabel 1. Klasidikam respon hambat pertembuban bakser: *

Diameter Kespon
Zowa Terang Hambatan Pertumbshan
» 20mm Kuat
M~ mm Sedang
10~ 15mm L omah
« Tidak ada

Gambar |. Zoos hambat S suany puda keloaspok boneol
dan kelomgwk perlakuan

DISKUSI

Penclitian imi folous pada efek ants-hakten berbaga koo-
sentres ehstrak hulit buah delima terhadop S mmans,
agen Kausstil wtama penvebab kanes pods manmsio
Kemampuan hukters inl melelat pads permukaan gigi
merupakan hal ey g hagt perkembangan Kiries '
Metode yang u kan pada penel i} adelah
metode tes difusi agar Pmutmul zona hambat
dilakukan setelah IR ssmpar 24 jam menggunakan
pngks geser Zooa hambet merupakan dacrah tempat
terdapatona zona bening di sckeliling kertas cakram
yang menunjukkun adonya daya hambat ekstrak kulit
buah delima dun klorhekndin ghukonat 0.2% scbagai
fontrod positif terhadop S sranms *

S msmy memiliks berbagal faktor virulensi sepertt
adest, kolonisasi, dan bersifit assdofilk Tidak seperti
speaies baktert lun vang terdapot pada plak, metabo-
Tisme bakteri menurun pada suasana pH yang rendah,
namun metabolisme S muony meninghs padas pH
rendah. Hil i dischabkan karena sistemn dava proton
yang digunakan untuk transpor nutrisi dapat menem-
bus dinding setnya pada pH rendah serta kndar glukosa
g, dan kandungan jon hidtogon yang meningiat
pada keodoan asam. S satans mampu mecurunkan
pH roagga madut dan mempertshankan nils keasaman
yang tiduk alam: Koadiss inl menguntunghan metabo-
tismye S mantares o tiduk mengumtunghan bag) spesies
lain yang hidup pada waktu bersumasan '

Poda penctitun i, ekstrak kula buah delima dibat se-
carn sederhana dengan menggunakin roRary ewponai
Fhstrakst moserast merupakan sustu metode yang sermng
digunakan untuk mendapatiun senyawa dors tumbuhan
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dengan menank senyawn organik dalsm suaty bahan
padat menggunakan pelarut orgamk 9 Pelarut yang
digunakan adalah etanol 95% Proses maserass pada
kulit buah delima akan mengelunrkan seryawo-senyawa
aktl yang akan dilkat oleh pelarut vang digonakan
Penelitian yang telah diakukan memboktikun hahwa
kulit buah delima merupakan sustu tanaman afam: yang
favonod, dan

Penelttian vang dilak ukan sebelumnya mengunghapkan
batma ckstrak metanol yang terdapat pada kulit buah
defima mampu medawan bakier Staphydococous aurei,
Eschericiva colt, Psendomonas aeruginosa, Sabmonella
typhut, dun Candwdis albecans. ' Penelitian tersebat beum
menvebatkan babwa bakten) S sty dapat dshambat
puuunhhmyukhtnlahuhddtn“ Penelitinn
sebelumnya jugn menungukkan babwa ckstrak kulit buah
delima me-pempats urutan kefima dalam menghambat
S mnatianrs dobsanchingkan dengan berbaga ekstrak herbal
laannya

Konsentrass ekstrak kulit bush delima 15%, 20%,
25%, dan 30% kemudiun dibandinghan dengan
klotheksidin glukonat 0.2% sebagai koatrol posstif
Klorheksidin glukonat merupakian antiseptik bersifit
kimu yang banyak digunakan sebagai baban obot
Kuemur karena sefutnya yang dapat membunuh bakten
Gram positif serta Gram negatif Klorheksidin
bersafat netral dengan pH 5-7 di dalam rongga mulut
Interakss i akan mengikat permenbilitas dinding sel
bakteri yang menyebabkan tersadinya penetrasi ke
dalam sdoplasma lon kaliom merupakan substians
pertamn yang dapat didibat ketikn membran ssoplasma
dihancurkan Perubahan permeabelstas dart membran
sitoplasma dapat menyebablan presipitusi san prodein
sitoplasma, perubohan kescimbangan osmosis,
gangiuan metabollsme, pemisahan sel, hambatan
membran ATP, pencegahan prases anaerob, dan
kematinn mikroorganisme

Hawl analins statitik deagan one-way ANOVA mem-
periihatkan adanya perbedaan ruta-ruta diamcter 7oma
hambat yang bermakna (<0 05) antars berbag kon-
sentrnsi ekstrak kuldt buah detima dalam menghambat
pertumbuban S mmons Hasil pened tun ujs daya hum-
et yang dilakukan pada media padat MHA menunguk-
kan bahwa semakin tingg: konsentrawi ckstrak kulit
buah delima muka semakin besar zona hambat vang
terbentuk di sekitar kertas cakram Beberapa foktor
yang mempengaruhi adanya zona hambat

kepoda kemampuan difusi bahan antimikroba ke
dalam media dan interaksinya dengan mikroorganisme
yung duge, jumlah mikroorganisme yang digunakan.
kecepatan tumbuh mikroorganisme yang disgi, dan
sonsitivitas mikroorganisme teshadap bahan antim-
kroba vang dugt Bahan pelarut yang digunakan juga
memiliki pengaruh terhadop serbentuknya zona hambat
d1 sekiitar cakram herbal Selsin wu zot ekstraknf vang

terkandung pada tumbuhan tu sendier jugn memiliki

pengaruby pada daya hambat kulst buah deliona terhadap
pertumbuhan 8 wtans '’

SIMPULAN

Dars hasi]l penelitian ini, dapat dismpulkon balwe se-
dinan ekstrak kulit bush delima mumpu secara efekul
menghambat pertumbuhan S srutans. Semakin tingg
konsentras ekstrak kulit buah defima, maks sermkin be-
sar zona hambol vang terbentul terhadap pertumbuhan
S mintans. Rahan mi berpotens sehagat obat alternatif
antibokteri ronggn mulut
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Antibacterial activity of ethanolic and aqueous
extracts of Punica granatum L. bark

H. Kadi, A. Moussaoui, H. Benmehdi, H. A, Lazouni, A, Benayahia and
N. Nahal bouderba

ABSTRACT
e thoussnds of yeans, h-mu mm L. has boon wed i sraditional medicine all

over the world and prodae the I drugs. The sim of the presest study
W o ,._lhe ik 'mynl gy and ethanolsc exxnacts of Pomioa gromatems
L. hark ciained by o lom and The differcm of Punicu g L

(Lytheacese) bark have been testod for stitucterial activity sgaine Geuns positive bacteria
(Spinfococons woren, Booklter stearothermophifns) wad (hnq-m bucieria ll.-\hnkm
vali, Pyeakwmonas acrvpimoa) by dise diflision method The eth eanract

1he strong i itz aneibacseral activity against Psewd e with aone ishabition af
244 mm However, the mesults tests by dbsc diffessan method ded the offs of
me&-ﬂmmhmn(ﬁvﬁ\!uummdh'h

gl ) with & o of oy vaeying with 21 Insm and 2375w
tewmvdy.
Keywords: Pusica g L. hark, aribe | vy, d
INTRODUCTION

The steadily increasing bactenial resistance (0 existing drugs s a setious problem in
anehoctenial therapy. Stphylococcws areics s an example of bacterial resistance serial and iy
bdered @ the principal contaminant of clinical infections. Recently, the acceptance of
raditional medicine s an aliemative form for health care and the development of bacterial
resistance (0 the avalable antiblotics has bod authors to investigate the antibacterial sctivity of
medicinal plasts (Scrinivasan . 2001; Kumarssamy, 2002; Ali, 2001: Masika and Afolayan, 2002;
Hansll, 2003; Shah, 2008; Lablou, 2009). Plants and plant derived agents have long hisory o
chmcal relevance s source of p il chemotherapeotic agents (Cwshnie ef al; 2005),
Thousands of plant species have been screened for thelr antimicrobial activity, but relatively few
were found 1o be safficiently active (Poyant -Salmwron, 1990; Meng. 2000) und non toxic to
humans (Lzzo, 2004). The tree of Punoa granam L (Lythracese) s extensively sbundant in
South-West of Algerian Saharn. The different parts of this plant such as flowers, sceds and bark
have been employed against inflammatory and infections pathologies. The purpose of the present
study was to investigate the antibacterial activity of bark of Punica g agminst
Genm-positive and Gram-negative bacteria, The selocted hactenia were antibiotic resistant or -
resistont hurman pathogens. The extracts with the highest antibacterial effectivencss were chosen
for subweguent use i pharmaceatical formmlstions.
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MATERIALS AND METHODS

Plant material

The plant used for the presest sudy was collected n
Seprember 2010 in Timsmoun area. Adrar Department, Algenia
The bark was sepurated from fruits and debed st room teamperatuee
for 12 days. The dried bark was milled to a fine powder in an
electrical mill and stored in the dark at room temperature in closed
containers until roquired.

Preparation of Pusice gramatum extracts

Macerativn: Abost § g of powdered material wan
macerated with 20 mi of ethanol for 30min. The ethanol extract
was fillered using whattnsn filler puper and then concentrated
under vacuum @ 65°C using & Rotary Evaporstor. The residoe
obtained was stored ot 4 C priar to snalysis.

Decoction: Dried and powdered plant material § g was
bailed with SO mi of water for 30 min. Afier cooling, the mixture
was filtered and stored 10 4°C prioe 1o analysis.

Similar protocols were used for prepuration of ethanol
dococtate and oquecus macerate.

Microorganisms and medin

The antibucterial activity of ethanol and ugueous extructs
of Pumica grometum bork were evaluated wsing the following
struins of bacterla, Geaen-positive bactenin: Saaphvlococeus anrens
(ATCC 25922), Bocilluy stearothermophiles  (ATCC 11778,
Gram-negative  bacterin:  Escherichia  coli  (ATCC  25922),
Prewdowonay aeriginosa (ATCC 27853). These bacterial strains
were obtained from the Pasteur Institute, Algiers, Algeria,

The strabns were kdentificated by the use of Biochemical
profiles according to the recommendations of the Mamml of
Climical Microbiology (Murray of al; 1999). All ceganisms were
maintained in beain-heart infusion (BHI medium) comaining 30%
(W) glycorol w 20°C. Before testing. the suspensions wore
transferred 1o trypticase soy agar supplemented with 5% of sheep
oo (Difco) and scrobically grown overndght s 35°C. Individual
codomies were isolated and suspended in 5 mi of 0.9% NaCl
swlution. The inocula were prepured by adjusting the turbidity of
the suspension to match the 0.5 McFarland standard and diluted in
CAMHH (cation - adjusted Mueller-Hinton beoth) in order 0
achieve the adequate inoculum ln cach case.

The cell number in CAMHE was estimated using & serial
dilution techigue (NCCLS, 2002) for each assay.

Disk diffusion method

Peari dishes (90 cm in diameter) were propared with 10 ml
of @ base layer of Mikller-Hintoo gelose medium (MHG) and
moculated with 100 pl of each bacterial suapension (velickovie o
al; 2003). Afier drying in 2 sterile hood, 6 mm diameter dinks
sonkedd with aqueous decoctate 5.5 pl, ethanolic decoctute S 8 ul,
aqueons macerate 54 pl and ethanobe macerste 5Tl The
different extract dilutions were placed oo the gelose. The dishes
wore incubated at 35°C for 24hours, All tests were pecformed in

duplicate and the antihacteninl sctivity was expressed s the mean
of inkibvton diameters (mm) produced.

RESULTS AND DISCUSSION

The resalts of the disk diffusion test indscated that crude
ethanol and aqueous extrocty of Peica gronamen bark showed
different degrees of growth inhabstion, depending oo the bacterial
strains (Tables | and 2). The aquecus and ethanal decoctste
extricts showed the broadest antibacterial activity by inhibiting
wrowth of all bacterial strains tested (the dameter of inhibition
woe, 15852285 mm and 21.30-23.75 mm respectively). Of all
cthunol and agueous macerate exracts testod, the aqueous
macersle extruct showed the highest antibacterial sctivity against
some sirains, such as Pyewdomonay gergmosa (24 4mm), and
Escherichia coll (23 3mm; 2385 mm) respectively for aqueous
and ethanol macerates.

Tuhle 1: Antibscserial sctivity of the ok
wrwsnarwes hark by o BFnion eethiod
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Teble 3: Astibucreriol mtivity of the efhamdic and mpeous mucermes Wl Mevica
aromava bark by S dffuion sethod
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The dise diffusion bioassay showed that bark devoctate
extracts have the highest activity against all Gram-positive bacteria
and (hey also showed good sctivity agains  Gram-negative
boctenia The resson for different seositivity between Gram-
positive and  Cieame-negative bacteria could be meribed 10 the
morphological differences betwoen these microorgunisms. Gram-
negative bactenia have an outer phospholipidic membrane carrying
the structural lipopolyssccharide components. This makes the cell
wall impermesble 1o lipophilic solutes, while porine comstitute
sehective barrier 10 the hydrophilic solutes with an exclusion limit
of about 600 Da (Nikaido and Vaara, 1985). The Gram-positive
bacteria should be more susceptible since they have only an outer
peptidoglycan layer which i not an effective permeshility bamer
{Scherver and Gerhandt, 1971).

Based on imhibition 20ne values, bark agueous macerate
showed 10 be patent inhibitors agalast all bacterial strains.
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Same resalts were obtained via the bark  ethanolic
mocerate with different zooe diameter of inhibition. These resalts
are in agreement with those reporsed by Cantay and Jung (2010,
They found that Purico gromswn bak have 10 be i wiro
antibactenal octivity,

These results suggest that the intubitory effect extubited
by the mucerie and decoctate crode extracts of Pumica gramarum
bark may be attributalle to the tunnins that represent 28% of bark
coostituents  (Blamsky and Newman, 20070 This family of
compounds has been found v vitm (0 have  variows
pharmacological properties such @ antioxidant, antimacrobiad and
anthanllammatory (Certay and Jung, 2010). Furthermore, the
observed antibacterinl activity may be due ulsa 1o other socondary
metabolites like phenotic compounds and sapooins.  In general,
we ohserved that the ethanol decoctate extract wis more efficacy
than aquenus extract because ethanol allowed 10 extract well the
leas polar compounds such = terpenic denves (Emmanuel o al;
202).

The obtaned results mught be comadered sufficient w
further studices for the isolation and identification of the active
peinciples and 10 the evaluation of powible synergiun among
extract components for their untimicrobial octivity. Investigations
are m progress 1o determene the degree of taxicity of these exteacts,

CONCLUSION

Extracts of Pumice gromanem L. bark in this study
demomtrated 3 broad-spectrum of activity agsinst both grum-
positive and gram-pegative hacteria with different diameter zone of
mhibition. The broadspectrum antibactenal actvities of the plast
extruct, possibly due to the secondary metabalites such ax tannins,
phenolic compounds or saponins that were abundant i this plant.
This study paves the way for further attention and rescarch to
Identify the active compounds respoasible for the plant biological
activity, Further studies should be undertaken 1o clucidate the exact
mechanism of action by which extracts exert thewr antibocterial
effect.
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ABSTRACT

Pomegranate (Panico granamum) Is ose of the nditional medicines that contains antibacterial
that are effective against bactorial growth, My chomical content includes saponias, tannims and flavonoids.

Escherichia coll s a gram-negative bacterium which is & normal flora germ found in the buman large intestine. These
bacteny are puthogenic when they are outside the intesting asd produece esterotosing in epithelial cells which cause
diarrhea. The purpose of this study was 10 deternune the antibacterial effect of pomegranse skin extract on the growth

of Excherichin coli.
Methods: This study uwsed an

Rosults: The resulis showed that the extract of

has amtibacterinl activity again

experimental design study with a complete randomized design stdy divided inm 3
yoopn-ndyml(lSngmlLZ(znwml).medmemmnl(mﬂmﬂnm
Muking pomoegranate peel extuct win done by muceration method then rotary, after that the effectivencss of
pomegranate extract extracted by the diffusion method was tested using Anova one-way lest.

Excherichia colt with a ratio of constants (15 ug/ml. 20 ug/'ml, 25 ug/mi wish inhibition diameters of 6.7 mm, 6.7 mm,
6, 7 s while for positive control with ciproflosatin showed bacterial resistance 1o antibiotics,

Conclusions: Statistically, pomegrunate skin oxtract has an sntibacterial power which is meammgfol with p 0.005.
Excherichia coli medium because inhibition zone s 5-10

Pomegranate rind
.

Keywords: Antibacserial, Eschericiia coli, Pomegranate

control.

peel showed that it was able 10 inhibit the growth of

INTRODUCTION

Diserbics is o major cause of morbidiy and mortality in
children under five, extimased at about 1.3 million deaths
of children under five years of age occur all over the
world, The prevalence of high incidence of dimrhea
Indonesia in the yoar 2018 occuns in young woddlers (age
1-5 yean), namely by 6.7%.' Morcbidity and mortality of
diaerhea in Indonesia is still high,

Based on & survey of morbadity comed out by the
Ministry of Health of the year 2010 &4 201 noticeable

trend of increased incidence of diarrhen. Percentage of the
morbudity of disrhes in the year 2010 is 37.4%, then
increased o 42.3% in 2012, and decreased by 41.1% in
year 20135 The percentage of cases of diarthea in
children under five in the Province of West Sumatra in
the year 2018 by 31.400 cases ( of health of
West Sumatrs Provisce, 2018), Durheal discases still
occupy the order of 10 common diseases in the City
Patang.'

Exwhericlng coli i often the couse of miection of the
urinary tract. hiltary wnct and other places in the
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abdomimal cavity. Escherickia call s the cause of
diarrbea and tract infections kemih,* £ coli belongs 1o the
bacteria hetermtrophs that obtain food i the form of
substances orgamic from the envimnment bocasise canmot

Infections dimrbea cansed by bacterta cun actually be
Intake of the body. However, i diarthes cases ure settled
more thun two days it is recommended to do a medical
consultution. umnnm-mmmm
if the duarrhes i d by b Admin of
antibiotics that are not rtlonal can trigger the occurrence
of bacterial resistance. Bacteria thst are resistant (o
antibiotics alvo causod due 10 the we of antibiotics which
Is increasingly estends,” Therefore, with the p of
bacteria that are resistant 10 antibacienal will encourage
the importance of wiilization of herbal remedses in
natural *

Plants that can be used as a herbal medicine d acts a5 an
antibacterial is the pomegranate (Pinkn gremaon L.)."
mmtdwuukym-ap-u
and M ids are potential as kemop
10 inhibit the Mpid peroxide is non-enzymatic. The higher
the levels of flavanaids, the potential antioxidant will be
higher, Mochanism  of action  of  fNavonokls  ax
antiboctenal compounds are divided into three, mamely
inhibiting the synthesis of nuclel acids, inhibits the
function of cell membranes, and inhibit the metabolism
energy.” Alkalolds are nitrogen compounds beterocyclic
containing uf deast ooe nitrogen som and is alkafine. The
Cluster bases will react wab the acidic compounds tha
oxist in bacterial cells such x DNA, which s the main
constitvent of the cell nucleus. With the dissuption of the
DNA. then the symbesis of proteins and neclesc ackds in
the cells will disturbed. ™!

Becouse of the uscfulness of this, pomegrnae has a bot
of be used as one of the alternative treatment traditional '

Each active substance has o different mechanism as an
mdnolumd peel has been shown o
xﬂ‘wwhm.ﬁlnﬂudym
byl cur awrews, P
Emn"mmdﬂ-:ﬂywnbauuinh
antibactenal effect of pomegranate skin extruct on the
prowth of E coli,

This stody used an experimental design study with a
complete randomized design study divided into § groups,
groap 1 (25 ug’mi), 2 (20 ug'mi), 3 (15 ug/ml). positive
control  (Ciprofloxatin - 500 my).  megative  control
(aquades). Ciprofloxatin 300 mg dosage form was
suspesshon powder that was liquefied into | cc of weride
squades. After that the untibsotic disk was dissolved.
Muking pomegranate peel  extrat was  done by
maceration method then rotacy, ufter that the testing of
the effectiveness of pomegranate peel extract was done
by diffusion method by using ANOVA one-way test.

This research was conducted wt the regional health
laboraory of West Sumatra Provioce. Held on 4%
November - 7™ December 2019, With inclusion criteria
ripe pomegranate skin, Making pomegranste rind extract
wis done by maceration method then rotary, after tha the

testing ol the effecti of pomegr extract was
curried out by ffusion method.
RESULTS

The results of the research can be soen in Table 1 based
on the calculation that bas been done. Based om the
calcubation that has been done, the average value of the
dinmeter of the inhibition zooes m group | al 6.7 nam,
group 2 of 6.7 mm, group 3 by 7.7 mm, sl the vegative
control group and positive coatrol do not have the power
resistor because the average value of the diameter of the
mhibitory ronc of 0.00 mm

Table 1: Inhibition zone dismeter of pomegranate rind extract | Prmica granatem ) agalnst Escherichia coli bactoria

I reatment

DISCUSSION

The results of the study showed that the average value of
the diameter of the inhibiion zome of one group of 6.7

mm, a group of two 6.7 mm, a group of three 7.7 mm,
negative comtrol group and positive not have & 2one of
mhibition. In the positive control group was given
treatment with the antibiotic ciprofloxacin, the zone of
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inhitation is not formed, It is shown that ciprofloxacin s
oot likely 10 provide the effect of the mhibition at low
coacentrations. So that confirms that the results of the
antiblotic  ciprofloxacin resistunce 10 bacteria £ coli
Antibiotics group florokuinolon the most widely used for
the weatment of infections is ciprofloxacin, especially that
caused by gram-negative bacterta, especially £ coli.'
Resistiwe £ coli 1o the antibiotic ciprofloxacin i
geoerally caused by chromasomal mutations in the genes
gy A and par C. However, recent tesearch shows that
resistance 10 @ low hevel can alvo be mediatod bry plaveids
through the scquisition hes goromediated by plasmids
PMG2S2. " Increased resistance of £ coli 1o the antibiotic
ciproflaxacin has bees widely reported. Other sudies
Wumhnnmhohonds coli resistunt

agmnst ciproflosatin amoag the 155 isolates climc £ col
hhk“A of urine patients with UTI in
RSUD Abdoel Muolock (RSUDAM) Lampung Proviace
and obtained 30 isolates positive for £ coli. ' Research in
Makassar found 48% bolates of E coli  resistam
ciprofloxatin among the 39 isolates positive for E. coli.”

According 1w the WHO (2012), imaccuracy as well as not
rationul the use of antiblotics in the cause of most of the
main spread of resistat microorganisms. So, o drug
effective for the tremment, then it should reach the ploce
of its activity in the body with accuracy and a sufficient
amoutt 10 produce o concentration of  effective.'
Antibiotics will expenence trumsponation is dependent
with the power process to plasma proteins, The form that
Is not bhound by such o protein which s
pharmacologically active, have the abality as antibakien.'*
Other mechanisms thal cause resistance s decreased
sccumulation of the drug in the cells by the increase in

The crienon of swength aatbacierinl power is divided
Ino negative control groop did not have a 2oee of
iphibition from the results, the look the higher the
conventration the inhibition pomegranste the larger the
diameter of the inhibition zooe formed. The inhibition
sone dismetet of S mm or less is categonized weak, the

diameter of the inlubition zone 5-10 mm categorized #s
M@Mdmdmdmmm

The inhibition zone formed arousd the disk that has
spilled fruit extract pomegranale red shows that the
extract  contains  active  compounds  that  are  a
antibacterial. ™ The content of the antibacterial contained
in pomegranates, namely alkaloids, soponins, and Navoid
potential ax kemoprotekisf und is able to inhibit the lipid

RNA
through the ring A and B which play a role in hydrogen
bonding. This leads to the buildup of bases
acid, and the occurrence of damage to the permeability of
the bacterial cell wull, lysosomen, as well an mikrosom. ™
The nwchaniun i inlubiting the fuoction of cell

the snhibitory zone of 5-10 mm,
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